Abstract:
Introduction
The paper covers the effects of the unconventional monetary policy programs and measures, implemented by the European Central Bank (ECB), on the non-Euro area EU Member States. The main purpose of the paper is to conduct an econometric study on the effects of the ECB's non-standard measures on the government bond yields of the countries, part of the EU, but outside the Eurozone, through the interest rate channel of the monetary policy transmission mechanism. The object is the unconventional monetary policy of the ECB. The subject is the change of central banks' base interest rates and its influence on government bond yields in the nonEuro area EU Member States. The research covers 9 countries and the 2010-2016 period.
The main thesis of the proposed paper is that the unconventional monetary policy affects the government bond yields, with a moderate transmission effect through the interest rate channel. The main scientific area of the paper is monetary theory and monetary policy. The scope extends to the field of international finance, including international financial organizations, currency exchange regimes, international financial markets. The methodology, applied in the analysis, includes:
• Conducting an empirical study regarding the base interest rates in the Euro area and the government bond yields of the countries outside the single currency union, but part of the EU; • Comparative analysis, used for outlining the similarities and differences between the effects on the government bond yields from the base interest rates changes; • Applying a systematic approach in analyzing the interest rates and government bond yields of the non-Euro area EU Member States; • Conducting an econometric modeling by using EViews statistical software for the empirical assessment of the impact of the interest rates transmission channel on the government bond yields of the analysed countries. The econometric model has the following view: The assumed risk of error is α = 0,05.
• The use of the least squares method, conducting an autocorrelations test and assessment of the model;
• Applying of critical analysis about the effects from the unconventional monetary policy, implemented by the ECB.
Empirical study for identifying and assessing the impact of key interest rates changes on the government bond yields in the non-Euro area EU Member States
This section is dedicated to the empirical analysis of the dynamics and the relations between the key interest rates and the bond yields, issued by the governments of the EU Member States, which are non-Euro area members -Bulgaria, Denmark, the United Kingdom, Poland, Romania, Croatia, the Czech Republic and Sweden. Accordingly, all nine non-Euro area EU Member States are covered in the analysis. The observation period is from January 2010 to December 2016, with the use of monthly data (towards the end of the respective month), respectively -the length of the time series is 84 terms. The yield on the long-term government securities of the non-Euro area EU Member States in the developed econometric model is presented as the dependent variable t Y , and the factor variables are EONIA, denoted by t X , and the time t.
As it is known from the statistical literature, the use of the correlation analysis for studying the relationships between the time series, the so-called "false correlation" may arise. It arises from the fact that two-time series may have a similar development trend and a third-party factor may affect the government bond yields and the key interest rates, while between them there is no such a strong link as the ratio of correlation shows (for more information see Velitchkova (1981) 4 , Mishev and Goev (2010) 5 ). Therefore, to avoid the occurrence of a false correlation, in the econometric model for the relationship between the yield on government securities and the key interest rates, the time is included as an additional factor (Thalassinos et al., 2015a; 2015b; Cristea and Thalassinos, 2016; Thalassinos and Dafnos, 2015) . The least squares method was used for modeling, autocorrelation testing was done, and assessment of the models for the respective countries, too. Information about the assessment of the models, done by the least squares method, and about the autocorrelation coefficients and autocorrelograms of the residual component is given country by country. General conclusions for the non-Euro area EU Member States are also presented in this section.
Bulgaria
The factor for the interest rates in the constructed econometric model for Bulgaria is the Base Interest Rate. The model was assessed by the least squares method and the results 6 are as follows: The results from the developed econometric model for Bulgaria show that the model is adequate. This is confirmed by the F-test-Prob (F-statistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,985. This means that 98,5% of the interest rate changes of the long-term Bulgarian government bonds can be explained by changes in those factors. In addition, the two factors have a statistically significant impact since the level of significance (prob.) is lower than the assumed risk of error α.
The assessed model has the following analytical view: In order to ensure the quality of the obtained results, the model was tested for the presence of autocorrelation in the residuals as well as for the type of residuals distribution. 
Romania
The econometric model for Romania is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
First of all, it can be assumed that the developed econometric model is adequate. This is confirmed by the F-test-Prob (F-statistic) < α, where α = 0,05. In addition, the model has a very high explanatory power -R 2 = 0,97. This means that 97% of the interest rate changes of the long-term securities issued by the Romanian government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to test for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made: 1. The levels of EONIA did not have a statically significant impact on the yield on the Romanian long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Romanian government is expected to decrease by 0,067108 p.p.
Denmark
The econometric model for Denmark is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,97. This means that 97% of the interest rate changes of the long-term securities issued by the Danish government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t
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calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof t  . The results are presented in Figure 3 . As it can be seen from Figure 3 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Danish long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Danish government is expected to decrease by 0,033975 p.p.
Poland
The econometric model for Poland is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,979, meaning that 97,9% of the interest rate changes of the long-term securities issued by the Polish government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to test for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t  . This was done by the calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof
The results are presented in Figure 4 .
As it can be seen from Figure 4 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Polish long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Polish government is expected to decrease by 0,041581 p.p. The following conclusions can be drawn from the results:
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The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,97, meaning that 97% of the interest rate changes of the long-term securities issued by the Hungarian government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t  . This was done by the calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof
The results are presented in Figure 5 . Figure 5 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Hungarian long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Hungariangovernment is expected to decrease by 0,068021 p.p.
Croatia
The econometric model for Croatia is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
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The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,97, meaning that 97% of the interest rate changes of the long-term securities issued by the Croatian government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t  . This was done by the calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof t  . The results are presented in Figure 6 .
As it can be seen from Figure 6 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Croatian long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Croatian government is expected to decrease by 0,042687 p.p. The following conclusions can be drawn from the results:
The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,98, meaning that 98% of the interest rate changes of the long-term securities issued by the Czech government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t  . This was done by the calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof t  . The results are presented in Figure 7 . 

As it can be seen from Figure 7 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Czech long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Czech government is expected to decrease by 0,049697 p.p.
Sweden
The econometric model for Sweden is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,97, meaning that 97% of the interest rate changes of the long-term securities issued by the Swedish government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t  . This was done by the calculation of the autocorrelation coefficients and by the construction of the autocorrelogramof t  . The results are presented in Figure 8 .
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Member States 108 Figure 8 . Autocorrelogram of the residual component t  As it can be seen from Figure 8 , the autocorrelation coefficients have small values and are not statistically significant. Since one of the parameters in front of the factors can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the Swedish long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the Swedish government is expected to decrease by 0,030479 p.p.
United Kingdom
The model for the UK is assessed by the least squares method and the results are as follows: The following conclusions can be drawn from the results:
The developed econometric model is adequate, confirmed by the F-test-Prob (Fstatistic) < α, where α = 0,05. The model has a very high explanatory power -R 2 = 0,95, meaning that 95% of the interest rate changes of the long-term securities issued by the UK government can be explained by changes in the two factors -EONIA and the time. In addition, time has a statistically significant impact since the level of significance (prob.) is quite lower than the assumed risk of error α, but the EONIA has no impact. The next step is to check for serial autocorrelation, i.e. whether autocorrelation exists in the residual component t can be considered statistically significant, it can be interpreted. From the obtained results, the following two conclusions can be made:
1. The levels of EONIA did not have a statically significant impact on the yield on the UK long-term government bonds. 2. At fixed rates of EONIA each month the interest rate on the long-term securities of the UK government is expected to decrease by 0,025173 p.p.
The aggregated results from the constructed econometric models for the non-Euro area EU Member States showed that between 95% and 98,5% of the changes in the yield of the government bonds can be explained by the changes in the EONIA levels and over time. The results also showed that at EONIA fixed rates the yield on the long-term government bonds can drop from -0,025to -0,068 p.p. monthly. The summarized results are shown in Table 10 . 
Conclusion
Given that the pass through of the monetary policy decisions on the real economy takes time, the full effects of the unconventional measures on the macroeconomic conditions have not yet fully materialized. In this regard, conclude that it is challenging to find an appropriate econometric model to analyze the macroeconomic effects of central banks' measures aimed at increasing their balance sheets in times of crisis when the interest rates reach the zero lower bound 7 .
However, the adjustment of financial conditions, through which the transmission mechanism of monetary policy operates, gives encouraging signals. For example, as of June 2014, there is a trend of a significant fall in the 10-year sovereign bond yields in the Euro area, while the Euro area banks' lending rates to non-financial corporations are declining. The ECB reported improvement in lending conditions and growth in demand for new loans in all categories, which is in line with expectations for recovery of the credit growth in the Euro area 8 .
Regarding the statistical analysis of the impact of key central bank interest rates changes on the government bond yields of the non-Euro area EU Member States the following conclusions can be drawn: in some countries, changes in the key interest rates and the time have a statistically significant impact on the yields on the longterm government securities; in other countries -changes in the key interest rates and the time do not have a huge impact.
For the non-Euro are EU Member States, 1 p.p. increase in the interest rates would lead to a change in yields on the long-term government securities in the range of -0,068 to -0,025 p.p. Only in Bulgaria at fixed levels of the Base Interest Rate, each month the interest rate on the long-term government securities is expected to decrease by 0,04 p.p. In addition, it can be said that in Bulgaria the Base Interest Rate and time have a statistically significant impact.
